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(21) mi^#^ 

(22) 05810 



1 

M^m2] yi(.^mnm(D pHi)^5^ 7 Mmx'&^m 
<\i5. 5~6. o-v$>^n^^miBMo:>Ui$.^. 

[59*JH91 ^g?#.7>^ p H 5 ~ 6 . 5, iff^L<tl 
5. 5-6. 5T$)^W*^6Xii7sa«<7)^^ft:ri. 

im^m. 1 1 ] /KiSjfs:4'tcxT->K^ H 'J -t^AXtiffi 

m^m^ 3] gii^tt*^ p H 5 ~ 6 . 5T-fe^M*« 
1 2 IBiSC0Sjtj£, 

CW*^i'i] §iigft7)5p II 5. 5~6. 5-rS>-g)M 
1 2 i-e«<73Si@a« 

[0 0 0 1] 
[0 0 0 2] 

1 (H(7)7 5y^?SSckO?i-5— *liW#'J'^7'?H*c;^ 
^ > -5>o h G M !tjffi^¥fif*:i b T 4 L *.#;?S't* 



2) 1*W^8 - 9 2 12 5 

2 

(B e c k e r , G. W, e t a 1 . (19 8 
7) Biotechnol. Appl, Bioche 
m. , 9. 4 7 8) „ ^fc. hGH$:*i§ffi4'XfiWPDl 
fi^i^T'S t h GH<73:y-TCOa^#:cO±^li'>?St,i*<. ^> 

^nTt>-5o d^aJlTS h'#:(:iih GHiLTC7)^!t^S 
'ftO*ft:/?^^'iti;tC^'' (Becker, G. W, e t 
al. (1988) Biotechnol. Appl, 
10 Biocheni. . 1 0. 3 2 6) t>c7)OS,effiW^f[: 

[0 0 0 3] hGH<DShm. mz-mt^^^m.{i^tmm. 
{mz^izm.T 5 }i{^^m<r)m^iz\iu Fco 2 oroiSl^iiS 

fflt'^bnTl''^. +(-■1' XSPI^H P L C (SE-HPL 

c) lihGi-mmmi^. ~mt^ii<i:z^^m{^^'A^^m 

t^fiy^X$)<0. j^WHPLC (RP-HFLC) \th 
20 GHi3ctt>'Bii7 5 Hf*BjclMiX;l.3}^4^>' Kt*:*^}-SIJ&a 

r -5>*sx^-i)<. h G HcD-y-r xmmi p l c xjr 
tbtzmmi^(r)\^-'S'mmt'k^m^(nmi.z\t'tsmi]^mii) 

en. :t4^fSttA^'ll^Ja](75g*fi,&ffll'^Sc:tltJ;fO hG 
n « f^t3 -5 Hib^W-a SSISri i L Til LEX 

3D-l>Ci:;5S^is6enxt^-S) (-1?'^ ( 1 9 9 4) IS^pTrP 
%2o. 3 8 3)o C©;itl±C:©20CDMPLCXh 
GllSri¥fiffi-rn(J. *lC*Sfls:, h'^t^roWiHifc'tt 
Xfj:< h GHCOSStttiStlgX^-SCt^^LXV^S, 
[0 0 0 4] h GHa-i-^«raJSSf*^5?ili K^frft/h 

30 Am.fjiiz<Dis.^&(D^\s'^m^izii-r^i^mMtLTmz 

b^ftXIi. jfiKT^^A&'fBic J; 0 .«S5EKiC^i!{ 
^n. L^fc:^*#iS-r-5CtMX#^ia!r;^i:-:3:fca 
fe^mm^t h,B!cg:t^;i.^> (r-hGH) 75i<h-^X^ 
t)oX^fc. h GH^®»fi:LXa#lCffi#|-r^fc««)i2 

»jgbx;:)^b*^?ascs>s»]PDii'a:-3XhGH«s 
sit ^ tt nti^'u L xf^*5? ii e^-r c i ttx ^ 

f J- s nfc?§«?^«xig» L xf^j^ ( 1 ffl t i 6 nx t i s o 

[0 0 0 5] 

[^B^;)^*^iJtL J;^>i:-r SM®] t hfifeJa^Jl-t 

a#i*lM-4F-ig*E^lc*5tiX^ftWf§/gi<Jex®?f'J^i§?5^ 
LXft. &¥^^^immizillti-r^, ^corfe3^li¥*f4 

xwa^aiW^'ff^^nxv^^, '«ox. jjg^iSiJtssfflw 
50 i$/S€rm#^('^li^co^S^?i^fT^>ct|-;i5fcse). hG 



(3) 1^11^8-9 2 12 5 

3 4 

[0 0 0 6] ^fz. m'^i^(r)±mt'^ri^Am(^m^WLm 
mM^m^^-^^mz^^^n^tz^. ^coa^(*:co^is 
^mpL^Wif&h^^^^tz^tix^x^^^f)^. mzm^^m^ 
<D&^^^'^umn<^m'^^(^mm.\tmmx^^o mm.. 

^m^nx^x^^^ifi. hCHo<m^wm^<^mm^— 
o CO tmn nxno '^-'^f)^ 6 is.$8 ic o t ^ co 

^^zLmz^^>)^^^ffi^^o 

[0 0 0 7] ^tz. mmo:>^o\z\\QV{^^^^(nmmk 
m^\-i'} >mmmmmf^ao:^mm^x%^i.x\^^^ 

LW^\z^T^ \^W-fA±.&^^f)^. ^<7:>^/^jG^Kf±-r^ 

^m\tm£^x^^tix^^t^^^o 

[0 0 0 8] 

h G H CO if b ^ mmrLmm.m(D%,yi^^n u t i k issi 

fg« iC tij CO h G H a^M?fS ^ fS# L T V ^ /i i 



E ^ u^Li an ^ 


(mg/ml ) 


E |g °cr JJU ^ 


(mg,^fnl ) 




2 0 




5 • 




1 0 




2 0 




2 0 




2 0 




1 0 




0.5 


^^x>gf:^ K 'J 't? A 


2 0 




2 0 




2 0 




1 0 




7 




2 0 




7 




2 0 




2 0 


\iu W^^-f' h 'J O A 


2 0 




1 


-/a U >:/l' =J-;U 


0,2 


D- v;u f h-JU 


2 0 




9 




2 


rf^ U v/l'^-- h 8 0 


I 


-zi^>ST ^ K 


2 0 




1 0 


?L«I 


2 0 


y h U O a 


0. 1 




1 




3 




2 0 




I 0 




2 0 




I 0 


-r :7 azr-^l/ 4 0 0 0 


1 




0.5 


D- V h — ;l/ 


2 0 







[0 0 0 9] *%0^#^)[i, ^co^aEc::::>i.iTMtc*55i: 

T a6 , sf-j^ o mmmmmxm v ^ b nx v ^ ^ >f ttM- 

jifilC^Stt^ 5 OmMU >mS.^fffi?f$ (pH7. 4) 4»(C 
^ 1 ic^itf ^&ll^n°n^iJP%^^n^WS®cofiTjja;t 

fzm<DW9Lt^^m.itzs\zwLT ^ Kf^-^scoa^^ffo 

i(9 'i? AMfif?!^ (P H 7. 4) 1 0 m I h G M 7Ki§?^S 
(3. Omg/ml) 1 Om 1 ^JUA}Si$L. 7LS0. 
2 2 urx\(Dy )V9 — \zmL tz\k> \ 0 m 1 

co/s'-f TiKclm 1 ^t^LTi£^4i:L/zc 

x:mm^^yx\^^L. o. 3, 7, i4, 21, 2 

SBf^tCMI^L. -^COP^jSOxi I'T'^^HPLG.^^WiC 

20 m%\^^hj^m^y:>nut^-Dtz. 

[0 0 10] 

m 1 ] 



[0 0 11] ^z.x. i^mmmmt.u-:>fz^m.^.y.\t 
mm,'&(nmmm,x^^'^:^ymmmm (phs. 1- 

6. 9) ^'TCO^lg^p^^JU^t^^JPA-r^f^LTtchC 
5. h GH^^^-r^$S®rf^(OpH^(£T^^^;:i^(C 

[0 0 12] *5§»!0i'i-tie<7)*nmic^-::?'< t>coT, b 50 



4S cfc t: h ^ ;U ^: > ^ (iSy^ft CO 7K+iMflr?^i i ; 
mm-^ (hf ^S^T^cC t h ;iJc J:4^.-IU^ >/X}^ 
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[0 0 13] T^mmz^^^xmm^n^hGvmi 9 1 

[0 0 14] *ttiS«?«<i:LT(ipH$:7*?i. ffSL- 

[ 0 0 1 5 ] P H 5 ~ 7 iff S L, < IS 5 ~ 

6. 5. $'^tCSfSt<li5. 5-6. 5(0liSB-eS^ 

[0 0 16] .^^uj^f^t h.B?S^Jl't>-^^'K1*IS«ffi 
JU^ > £ h3ec07Ktt««iSICi#fi|-r ^ d i: !- J; D ft 

[0 0 17] ,7^5gn;3(ot h»jefi4^;i'^:>-&**'t4is*«a 
rnt^t^^^-^^' -mmzmm-^n^nmi^mr'Sb^ 1 m 1 

[0 0 18] t hJj£fi^Jl'^:><»f*1?«flf°^*'"^^''*'^ 

C CO X 4^ + -> H *I3£ t) Wl3?l-r -5 C t ^^X' ^m^A^ 
i !C it . ^7 i >K?S®?S4' -t!<?DhGIllCXxh 
K:^ h 'J "^^^ ^^^^ ^ 'J '^?i>i^£i'*^^JDLT.^WLfc 

fig ^ 4-0 U ^ > W i7 X > ^ M W j<§ SS I c ^ > V J I' 7 J ^ n - 



^M^8-9 2 12 5 

5 

IgH^ (DmJS tl ^ > V Jl' 7 JU 3 - ;U €:-Q-*T ^ t ^ fiSft 
[0 0 19] *55BJ3tCct^kh)i£fi^;i'^><^*j§^<S© 

t(DM2(7)^r^'^miZi^W-r^t, 4"C. PH5. 5~ 

6. bn^n^x^WLfzL^. 'pu< tt^-i^mmr 
sfcmft(^icot^Tfe4ic-^?-¥r^(ft#tTfc9 8 

% a t-co,^ ^SA'iffiiff ^ ^ t ;i^^75^ o fc» croc 

[0 0 2 0] JiiTC'^1?S0i]**tfT*^B«S:5e>(rg5iDfl 
[0 0 2 1 ] %mm 1 . 4 0 m g /m 1 WlS^fii^iiJnife 

4 0m\li7X>iS?-J-h'J'5Aaflf!S (pM5. 1~7. 
0 ) Sfc(*MHa<h LT 4 0 mM U >®+- h 'J '^i-MffiH^ 
(oil 7. 0-7. 7) 1 Om 1 irhGHTKiSiS (3. 
< Omg/ml) 1 Om 1 ^JjD^tJI^L., ?LSO. 2 2 

mS^4"4 0t:. *fc«4r-T:f»?¥L. 0, 3, 7, 1 
4. 2 1. 2 8. 4 0 Bit irBBt^L. (*^^fiS€:R P -11 
P L C *3 J; S E - 11 P L C (C <i; 0 5^tlT L fclS^ 2i 2 

[0 0 2 2] 

[3^2] 
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(5) 



1#M*8 - 9 2 1 2 5 



^rr^^ 1 





PH 


sE-HPLcmfi^* m 




OS 


4 or 


4'C 


oe i 


4 O'C 




3B 


7B 


143 


210 |28B 


40 B 


3B 


70 


14S 1 2IB ■ 28B 


40 B 




5.1 


99.1 


99.2 


99.3 


99.3 


<100 


99.1 


99. 1 


98. 8 ' 94. 3 


87.9 


80. 2 I 72. 2 67. 1 


97.5 


5. 6 ! 98. 5 


98.8 


99.0 


99.0 


99.1 


99.2 


S8.4 


93. 2 ; 93. 1 


86.3 


77. 2 ! 63. 8 53. 6 


97.2 


6. L ! 98. 0 


98.4 


98.3 


98.9 


99.0 


99.0 


98.5 


93.2 90.3 


78,7 


65, 8 45. 7 34. 8 


97.0 


6.6 : <100 


98.5 


<100 


98.6 


98.9 


98.8 


98. 6 


97. 9 i 85. 8 


7^7 


51.2 33.7 20.8 


96.7 






6.9 98.2 


98.6 


98.6 


98.5 


98.8 


98.7 


98. 6 


98. 2 ; 84. 5 


68.4 


43.8 ' 25.9 n.2 


96.3 




7.0 98.2 1 98.5 


98.5 


38.7 


98.7 


98.5 


98. C 


93.1 


80.8 


64.2 


29. 3 17. 2 . 5. 97 


95.5 


7.5 ; 98.2 i 98.4 


98.5 


98.5 


98.5 


98.3 


58. 6 


97.7 


75.4 


49.6 


15.8 6.73 , n.d. 


93.6 






5. 1 i 98. 5 - 98. 9 


99.0 


99.0 


99.1 


98.8 


98. 5 


98.3 


94.9 


89.9 


82. 8 ' 83. 4 : 69. 6 


97.6 


5.5 


98. r 93. 5 


98.7 


99.0 


99.0 


99.0 


98.4 


98.3 


94.9 


89.2 


80.7 j 71.4 


60. 1 


97.5 


6.1 


98. 1 . 98. 1 


98-3 


38.5 


98.4 


98.7 


98.6 


93.8 


92.8 


84.0 


71.9 


56.2 


44.7 


97.4 


6.7 


93. 1 


93. H 


98.5 


98.5 


98.5 


98.3 


98. 6 


98.8 


87.4 


75.7 


53.3 


37.3 


22.4 


97.0 




7.0 


93. i 


93.4 


98,6 


98.7 


98-7 


98.2 


98.6 


98.5 


80.6 


59.6 


29.4 


18.4 


<18 


35.5 * 


7.5 


98.3 


93.6 


98-4 


98.2 


97.6 


97.0 


98.6 


97.0 


71.5 


44.6 


11.8 


7.07 


n-d. 


92.8 



[0 0 2 3] RP-HPLCiC^tt^^tr-^^^ifi.fb'-?-' 

nxi-^^C^^m^o -^2J;0, ^r^fi?W(C.1^.t:-^c7)fiJ 
^ ItM'P Lr^^<f)^. p H T^iMS: ^ ^5 if ^ tf - (Dm-^f)^ 

\,^^^tf}m^^^^x$>^o 

[0 0 2 4] S E-HP LC[-*5^t'Sm«#:i'm^?:>t:- 
X. mM{^<D\i—^<^m'c^y)^M<i^rcn^c^7)m^L 



[0 0 2 5] :9^i'Zrmm<7:>9m^m'MLrz. xt^f^^ 

rcm'm^x$>^o \n c 9H{z:^ii-^mmm<^^Mxi:t&. 
30 mi.tz-ji'hmT ^ \^{^^)immmmi^^-^'>n.^n^ 
ncD^'-^ic^ov^Tt) 9 8 %i^x±.(Dm^^w\-^m^^^nx 

XWMX^^'bO:>h^Aibtl^<. 
[0 0 2 6] 
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(6) 



Wm^^S-Q 2 12 5 



10 







vH 


SE-HPLCmM* (%) 


RP-HPLC^e-i? i%) 




4 O'C 


4''C 


4 O'C 


4'C 


OB 


3H 


7H 


140 


21 B 


28B 


40 B 


OB i 3B 


7B 


I4B 


21 B 


283 


40E : 






5. 1 


93.5 


98.9 


99.2 


99,0 


<100 


98.8 


98.6 


98. 2 1 95. 7 


91.3 


83.5 


85.3 


72-5 


97. L : 


5.7 


98.2 


98.3 


98.7 


98.6 


<100 


98.9 


98.6 


98. 6 • 93. 9 


88.2 


79.9 


65.1 


56.5 


97.5 • 


6.3 


98. 1 i 98. 5 


98.8 


98.3 


<100 


98.3 


98.6 


98.7 90.4 


80,7 


64.9 


45.3 


33,0 


97.3 


7.0 


93. 3 1 98. 6 


98.8 


98.4 


98.9 


98.5 


98.6 


97,6 85.7 


71.6 


43.5 


26.0 


11.1 


96.2 




7. I 


98. 2 1 98. 7 


98.9 


98.5 


98.8 


98.7 


98.6 


98.4 79.8 


55-8 


29.0 


<29 


4. 86 


95.2 


7.7 


93. 2 1 98. 7 


98.8 


98.3 


98.5 


98.1 


98.5 


97,1 71.6 


4Z9 


15.2 


5. 86 n. d. 


92.9 



n.d. : m^'^at 



[ 0 0 2 7] ^JE0'J2. pH^S. O^^ZSo. 5 [Zl% 
(3. Omg/ml) 1 Om 1 ^JfJP^ftl^t, -fLSO. 



**4^tl^a§§4^4 Ot:TffiilFL> 0. 3, 7, 1 4, 2 
[0 0 2 8] 

[a 4] 







PH 




SE- 




RP-HPLC^t'- 


-9 iH) 


OB 


3B 


IB 


14B 


21 B 


28B 


GB 


SB 


73 


140 


21 B ! 28H 






5,1 


99.2 


<100 


99.5 


99.3 


99.1 


^.9 


99.3 


95.7 


94.8 


85,8 


69. 6 = 57. 6 




5.6 


98.7 


99.0 


99.2 


99.2 


99.0 


98.6 


99.2 


93.3 


87.5 


75,9 


64. 5 50.9 




5.0 


99. L 


99.3 


99.3 


99.7 


99.6 


99.3 


99.2 


95.9 


96.2 


83.5 


70.5 62.1 




5.6 


98.7 


99,0 


99.2 


99,2 


99.0 


98.7 


99.2 


93.7 


88.6 


76.9 


62.5 53.8 



[0 0 2 9] ^4^^b h GHCOKT^ K f^^^JS^WlMt" 
^fz^lZit. ^ X >Ki- N U ^ L.mmm(DRt) 0 iC ZJ /\ 

^rzmmm(DmmizmtD^r. hGii^af^cotf- 

[0 0 3 0] ^SE^J3. 1. 8%^>i^}lT }IZI — }1-^ 

om\i^j:~>mi-hooi^mmm (phs. i- 

6. 2) ^ycti4 OmM'J >|g^ N U ^A^affi?^^ (pH 

7. 4) 1 Om MlhGH*^^?!^ (3. Omg/ml) 

1 Om 1 ^J)P;tt5M^L, TLgO. 2 2 txm<Dy 4 )l ^ — 
IZ^Lfcik. 1 Om 1 'tfco/\*<7;UiC 1 m 1 ~r 

o^>a. ^^^xrumtLtzo af4^tH:ss§4^4 or:T' 

{^WL. 0. 3. 7. 14, 2 1, 2 8 Bf^iCP^t^L. 
rt^?^^ R P - H P L C :fcct6<S E - H P L C (C J: D 'A 



{t^yi^'jiT }izi-)i ^ ^ jfjD-r ^ t mmii^^mf)^^^i& 

(2 8 aHtr*59 6%) 7^^. pH6. 2^<kZj<9 
H 7. 4 {Z:^l-^X{t^>>^)l'T}lZl — }l(Dmmizmt?ib 

-yj. mr^i'itf^mizmLxi'^. ^>z^)it}vzi~~)i 
<D^m{zmto^'f\-^\imw^t^^y)^i^'^tirco uf^fi^-D 

X. pH6. 2-7. 4C0.^Pt^ FtC^t^^T. KS^J<hL 
^10 X<D^>'J)iy}lzi'-}l<DmMzJ;:-oXhhG\lo:>^^ 

^/)mr^t>n^ z.L\tu < . '^^mz^^cxmrn-r^ ^ l 
hf^imx^^h^PL^n^. 

[0 0 3 1] 
[^5] 
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(7) !t#il5ii8-9 2 1 2 5 

12 . 







PH 


SE-HPLCmS1* W) 






OB 


30 


70 


14B 


210 




OB 


SB 


7B 


i4H 


21 0 








5. 1 


99.2 


<100 


yy. 0 




QQ 1 


<^ Q 




95. 7 


94. 8 


85,8 


69. 6 


57. 6 


5. 6 


98,7 


99.0 


99.2 


99.2 


99.0 


^.6 


99.2 


93.3 


87,5 


75.9 


64.5 


50,9 


6.2 


98.1 


98.5 


99,0 


99.0 


99,0 


98.3 


99.2 


92.4 


80.4 


62.2 


46.7 


34.5 




7.4 


98.6 


<100 


98.5 


98.3 


98.2 


<100 


98.8 


76.2 


49.7 


21.4 


9. 80 


<9.8 






5. 1 


<100 


98.8 


98.4 


97.7 


97.0 


96.4 


99.3 


97.7 


94.5 


83.1 


72. 1 


59.4 




5.6 


98. 9 ! 99. 1 


98.7 


97.9 


97.0 


96.2 


99.2 


93.1 


86.9 


74.3 


62.8 


51.9 


6,2 


98.2 i 98.9 


99-0 


98.9 


98.7 


98.1 


99. 1 


92.0 


80.4 


62. i 


45.8 


34,3 




7.4 


98. 6 98. 5 


98.2 


98.5 


98.2 


<100 


97.3 


74.1 


53. G 


20.6 


4. 62 


<4.6 



;^^A:Vyciac 2 14TP54 (4. 6mmx2 
5 cm) 

: 5 0 mM h U Ts^mBM"^ ( D H 7 . 5 ) : n 
-•/□/^V— ;U= 7 1:29 
20 Sjti : 0 . 5ml /m i n 
i^'yhMm. : 4 sr. 
;^mSS : 2 8 0 n m 
[0 0 3 3] 

2. J^fflHPLC (RP-HPLC) : 




[0 0 3 2] (^SS^JiCiSit^&aHPLCiCcfc^ffl^ 
:)im X#^H P L CSiD^'J^fflH P L C 
& (K^,:aW^2 5, 3 8 3 (1 9 9 4)) ll2pi;T, 

1. -tt-f XWS^HPLC (SE-HPLC) : 
;^j^A:TSKgel G 3 0 0 0 SWu. (7. 8mm 
X 3 0 cm) 

: 0. 2MU ym^V'}'^ h^wm^ (pH6. 

5) . 0. lMiafb::^hUOA 
i^M : 0 . 6ml /\x\ \ n 

: 2 8 0 nm 




rHIS PAGE BUNK (uspto) 



